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DISCUSSION. 



It will be remembored that within the last few weeks several serious accidents 
have occurred from explosions in the use of bnming fluids.* One in Hamilton, 
by which the lives of two children were lost, one in Greorgetown, bj which 
the life of a ladj was greatlj endangered, and another in Salem resulting in 
death, have attracted more than usual attention. The first and second presented 
in the circumstances of the explosion nothing bejond the reach of accepted 
modes of explanation. The third, however, displayed features so very unusual 
that many persons have been led to believe in the possibility of the spontamous 
explosion of burning fluids. This view, which gained great publicity, is so 
entirely opposed to all diat has hitherto been known of burning fluids, that I 
requested a gentleman residing in Salem, Thomas Cole, Esq., to ascertain from 
personal inspection of the locality where the accident in that city occurred, and 
by inquiries of the family^ such details as might throw light on the cause of the 
explosion. This request was kindly complied with. Dr. A. L. Fierson, who 
with Dr. E. B. Pierson devoted parts of several successive days to a most careful 
examination of all the circumstances of the accident, has furnished me the 
result of their labors in a lengthy article in the Salem Observer. Mr. Charles 
L. Peirson, of the Engineer Department of the Scientific School, has prepared 
for me a detailed drawing from admeasurements made on the spot by himself, 
and also the accompanying cuts. More recently, in company with Dr. A. L. 
Peirson, I have personally examined the locality and studied as carefully as I 
might all the facts bearing upon the explanation of the case. The following 
account of the accident for is the most part, condensed from Dr. Peurson*s 
article in the Salem Observer : 

The explosion took place at about 11 o'clock A. M. in an unfinished apartment 
— an addition to the main building, 9 feet by 10, open to the ridge pole and 6 

•I use the term ** Jmming Jluid '* m appljriii^r to mlxtam of high proof alcohol and spirits of 
tarpentine. GamiAieoe It pore gpiriti of tiurpentlne. Phosgene is a baminie floid. oontaininsr a 
larger proportion of spirits of tarpentine. and a parer alcohol. The chemical oils, pine oils, pateni 
ilaids, &&., are essentially either miztnres of alcohol and spirits of tarpentine, or pare tarpentine. 
or one or both of them, with a smiU per oentatre of some oil, which volatilizes at a higher 
temperatnre, and which, while it lessens the rapidity of oonsnmption, redares the illnminatinsr 
power. These miztart>B are sometimes colored with cnreama. Hach of what follows in regard to 
the properties of bnrning flaid vapor, applies also to the vapor of pare torpcntlae. 



feet high at the eaves. A little to the right of the centre of the room, (looking 
from the main buildin^^ was a cast iron cooking stove, anusually thin and very 
smooth. At a distance of 6 feet from the stove and 3 feet from the floor, on a 
shelf in the comer of the room, partially sheltered from the direct heat of the 
stove by two intervening water pails, was the tin gallon can whirh exploded. It 
was about half filled with burning fluid, and had of course been repeatedly 
opened in serving the lamps in daily use. The neck or larger opening of the 
can was stopped by a pine plug, which, although pressed to its place with 
difficulty from the irregular surfaces of both stopper and neck, closed the 
pasaage but imperfectly, leaving a space more than half around the stopper 
of a diameter continuoiu from top to bottom varying from a twentieth to a 
twelfth of an inch. The nose, or smaller opening, was closed by a rag stopper. 
The accompanying diagram will illustrate the interior of the apartment at the 
time of the explosion : 
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About fifteen minutes before the accident, the girl, the unfortunate suflTerer, 
rekindled with shavinjjs and pine wood the fire in the stove, (which since 
breakfast had tot been replenished), and set in its place on the stove, a tea- 
kettle containing about a quart of water. The mother, a few moments before 
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tiie accident, lifted one of the kettle^ from its place on the atoTe, and obsenred 
that the fire was horning well, and that a space aboat two inches in diameter 
on the top of the stove, was red hot As the mother left the room, the girl 
tipped the tea-kettle to poar some boiling water into a vessel on the stove hearth 
by inclining, not removing the kettle. An instant after the explosion occnrred. 
The fragments of the can were foond on the floor, the bottom entirely discon- 
nected from the sides, the nose and neck separated from the conical top, 
and the seam uniting the top with the sides unsoldered through two-thirds 
of its drenmference, leaving undistorbed the part nearest the inner water pail. 

The neck, with the ping still in it, was found beyond the stove; The other 
parts, with the exception of the nose, were fonnd at the points indicated in the 
diagram. The nose was overlooked at the time of the accident, and afterwards 
found in rubbish ont of doors. The dress of the unfortunate victim of the 
accident, the clothing recently washed and suspended about the apartment to- 
dry, more or less of the pine wood interior to the ridge-pole, the floor about the 
fragments of the can, and the doors and boards in fit>nt and at the end, endosinic 
the closet nnder the sink, all took fire. About hatf of the outside and cones- 
ponding inside of the water pail nearest the can, and which was empty, were 
burned. The enter pail, which was filled with water, is said to have been- 
scorched a little on one side. — Only the shelf on which the can stood, and the boards^ 
in the corner on two sides of it, were not homed. 

The above acconnt embraces the essential circamstances of the case, a& 
derived from the statements of surviving inmates of the household, and firem the 
evidences in the appearance of the locality after the accident. 

An explanation of the explosion that shall meet all the wants of the case is 
far from being obvious at a first glance. After as careful an examination of all 
the testimony as I have been able to give, I submit the following explanation 
as the most satisfactory and as being entirely in accordance with the facts. I 
preface it with the mention of a few principles and facts with which most 
persons are familiar. 

The term explosion is generally given to nearly all accidents with burning 
fluids, but more strictly applies to very sudden and great expansion accom- 
panied with a sharp noise. It may be expansion from solid to gaseous, as 
in the case of gnnpowder, or from liquid to gaseous, as when the water of an 
over-heated boiler flies into steam with the bursting of the boiler, or in mixed 
gases passing from one form to another, as when hydrogen and oxygen explode 
to form aqueous vapor, or as^ when the " fire damp** of mines— (mixed ooa! 
gas and atmospheric ur) — explodes to form '< choke damp" and aqueous vapor.. 
The violence of the report attending the expansion will be proportioned to the 
resistance, ultimately and suddenly overcome, by which the expansion is>opposed< 



A piitrtdiaq(«ofgiupowd6rMiittindMth«ioor,irtoAif<^ 
little noiaeoompModwiUitiiilwIuohwMddaMHid ill oplonoa from the pistol 
, Unel, oanfiillj iMBned down bifon fiiiag. 

Most if notsUszplosioiis are diNCt^ or indiraodj das to incnsse of best. 
Tbis^iCincygivosto tho psrticlfls of tbe txphdn bodj a eondition of nnstsblo 
egBilihrium, in whieh thof take oa new cheaieal rslatioM nqwriog more 
spaoe; or it invests them witb repnlaiTe tendencies alike demanding more spaee. 
An explosion of the fiist class requires bnt a momentSTy application of heat 
more or less intense. One of the seoond class geneially requirm a prolonged 
application of heati bj which the tempflratnrs of the liqnid is raised much above 
its boiling point, and that under drcnmstances not pennitting gradual expan- 
sion. One of the third class requires a momentaiy application of heat, bnt of 
high intensity. The above remarks are made as general illustrations, and are 
not intended to include all possible forms of explosion. 

Oil of turpentine, which is an ingredient of aU the burning fluids in use, may 
be regarded as a kind of liquid coal gas. It boils at 314^ Fah. (water boiling 
at SIS'*, and alcohol at 176") Hie mixtures oi rectided akohol and oil of 
turpentine, constituting the burning fluids of dealen^ boil at a temperature 
lower than the oil of turpentine according to the proportion of aloohol. Each 
i^ ingredient by itself and the mixture of the two vaporises at ordinary 

f temperatures. 

In order to convert burning fluid so suddenly into gas as to have the transition 
accompanied by a report as of an explosion, it must manifesUy be heated at 
least as high as its boiling point— the point at which it takes on the gaseous 
form suddenly. Indeed, experience has shown that even this temperature applied 
to an open vessel containing burning fluid will produce only the noise of 
boiling. In order to an explosion of the liquid, not only is a high heat required, 
but the liquid must be confined as water within a boiler. Then with sufficient 
heat explosion would result with the burping fluid and also with the water. 
Such an explosion, however, would be unattended with flame, unless an 
incandescent body like flame for example, came in contact with the liqnid or 
vapor scattered about by the explosion. 

On the other hand, an admixture of ^ vapor of burning fluid with atmos- 
pheric air in certain proportions, upon tiie application of flame will explode.* 
Its properties are like those of the mixture of coal gas and atmospheric air in 
mines. Nearly aU the accidents of this description have occurred in attempts 



* This Is trne of t1i« Tapor of all the barntng fluids In use, not excepting Harsh ic Kewall's, at 
one tims stated by the proprietors to be peifecUj saft to use in any eommon oil lamp. It is 
doe to Mr. Newau to state that, upon belnff shown that the bamlnff flaldof his establuhment 
was gnlte as liable to accidents tnm explosion as any of the oUiers in use, he promised to 
wllhantw Inraiedlat^jrthat feAtareoftheiradTerttBements, which conrejed so enroneons an 



ledlatelythi _ 

1 In which they had, however oninteDtionaUy, so greatly irlfled'wiW the Uvea 



to fill Uun^ in tli» preaesee of flAxne frooi A omi paitblty emptied, or ftom ibib 
top of the lamp or can being defective orw imperfectly dosed ns to let the flame 
communicate from withont to its interimr. 'From haring made the drcanutaaeea 
of these explostoni a rabject of experimental stud j within the last three years, 
mj attention has been mora paiticnlarlj drawn to the accounts of acddents that 
haTO appeared fron tfane to time, and I do not now lecaU an instance that does 
not admit of explanation npon the prindple that flame or some other 
incandescent bodj was bronght in oontaet with mixed spirit vapor* and 
atmospheric air4 The same Tiew is, I learn, entertained bj the present head of 
the oldest house, dealing in burning fluid and canohene, in the country. 

The Hamilton case was dearly one of this description. The lamp had two 
wick tubes. The wick had been withgdrawn from one of the tubes, and to 
preyent flame from oommonieating with the liquid, a pine stopper had been 
driven into the tube. Unfortunately it was too laige and split the tube open 
This established the rwj eommunicatioa it had been designed to prevent, 
and in an unlucky moment flame was communicated to the 'aperture and 
explosion ensued. 

The Geoigetown case is, I am persuaded, one of the same description. Br. 
Fierson has procured for me the fragments of the lamp which exploded in this 
case. I find on examining the plaster of Faris with which the metallic top was 
seciU^d to the glass part of the lamp, that it is exceedingly brittle ; some of it 
is loose, and portions of it had fallen out Lamps similarly made and sometime 
in use in my family have lost so much of the gypseous cement, by its becoming 
, pulverulent, that the fluid with a little agitation frequently issues through the 
opening and runs down the outside of the lamp. The Geoigetown lamp had 
doubtless lost some of this cement, and in carrying the lampt the incidental 
agitation of the fluid had caused some of it to issue through the space between 
the top and the glass, and this being fired from the flame, communicated to 
the interior toad produced explosion. An opening less than the fortieth of 
an inch in diameter is large enough, as I have ascertdned by experiiAent, to 
transmit the burning fluid flame to an explosive mixture. 

The Salem case present difficulties of vezy considerable moment, among 
which the following may be mentioned. 

Ist How fire could have been communicated to the mixed vapor and 
atmospheric aur in the can at a distance of six feet from the stove, the only 
source of fire in the room. 

2d. Qow an explosion could occur by which burning fluid should be thrown 

on the outside and corresponding inside of the water pail nearest the can, and 

not on the shelf or the boards in the comer. 

/ * The term is Applied to tbe vapoTB of all liquids tbat barn, 
t Tbe lad/ was oatrrtDf the lamp wben tbe exploilon oooarred. 
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3d. How this coald take plaee, produced by the explodon, with no openiagon 
The side of the can nearest the water piiiL 

4th. How fire having been coniinuDicated to the contents of the can in tis proper 
pkbce, explosion should not have thrown at least the emptj pail from the shelf. 

5th. And how, since the pails were neither of them moved by the shodk, an 
explosion could cause the can to leap over the pails aad fall upon the floor some 
lour or five feet distant 

These inquiries present some of the apparently contradictory phenomena 
which any attempt at an explanacton must eaoouoter. 

The communioatidn of fire has seamed to be the principal difficulty in the 
case. It has been suggested that the rag atopper satunted with the burning 
fluid might have taken firS) as ** cotton waste*' (cotton more or less saturaled 
with oil) has been known to take fire. This explanation cannot be sound. 
Burning fluid yaporiiee al a low.tempemture* In vaporizing it absorbs heat. 
The purer varietiee abeoib ao much heat that a low wick 10 but elighily 
charred after an evening's buming. It is quite obvious, therefore, that heat 
enough to inflame a body so volatile could not be derived from the spontaneous 
oxidation of the body itself 

Nevertheless I made several experiments upon the point, thinking that 
exposure might by oxidation produce, posubly, so much resin in the buming 
fluid, and the rapidity of volatiliaation be thereby so much reduced, that the 
coitditions of the rag stopper and waste cotton would more nearly approximate 
and spontaneous ignition occur. The result, however, was a negative one. 
It could not have been otherwise. With the rednced volatility came diminished 
oxidation, so that what was gaiued in one way by the process was lost in another. 

It has been maintained that since the daughter had on one or two occasions 
been known to employ the buming fluid in kindling the flre and to amuse her 
Tounger sisters, that she had in all probability been so occupied jost before the 
accident, and had left the can near the stove, ^here the larger part of it was 
found after jthe explosion. To this the mother replies that, after hearing of the 
accident in Hamilton, the daughter beeame greatly alarmed, and wibhed to 
have the burning fluid altogether removed from the house} that there could 
not have elapsed time enough after the mother leflt the room and before the 
explosion occurred, for the girl to have gone to the can, if she had had any occasion 
to employ it; that she (the mother) walked to the sink to wash her hands just 
before leaving the room, and in so doing passed over the spot occupied by the 
can according to this supposition ; that the daughter was lefk pouring hot water 
from the teakettle on the stove, into the bread-tray ; and finally that the girl 
made no allusion after the accident as to its mode, inqniringonly if the children 
had any of them been burned. 
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We need not dtstrnst the representations of the living sufferers by so 
melancholy an event, withont flrst exhausting the resources of science in seeking 
a legitimate explanation ; and I may remark that no statement made by 1^6 
afflicted mother is inconsistent with the conclusions to which investigatimi 
has led. 

The impression that the wooden stopper fitted closely has prechided sn 
attempt at the natural explanation. This impression was based npoQ two 
drciimstances : first, that in the explosion the plug and neck were not separated ; 
and second, that no smell of bttrning fluid was ever noticed in the room. In 
regard to the first, it is easy to see that a four-sided stopper of the requisite size 
miglit be driven into a eylindrieal seek to tightly as to be extracted only with 
great effort; and to the second, rery considerable quantities ot baming flnld 
vapor may be in a room without its being observed, as I have ascertained by 
placing small quantities in a number of vessels permitting ready evapomHon, 
and by sprinkling it on the floor. The space between the pine plug and ^ 
neck I have found to be of at least twiee the diameter required to transmh 
flame. 

A mode of explanation has been based upon facts like the followiiig :«-^ 
A few years since, a lady while washfxig her hahr in alcohol in a small 
apartment from which fire in eveiy form was excluded, upon the presentation 
of a burning lamp at the door, was startled by a sudden explosion, and 
thereafter fearfully burned. The mixture of alcoholic vapor and air bad become 
explosive. Two similar accidents have recently occurred, one in New York and 
another in a Southern city, from carrying lighted lamps too near open casks 
containing spirits. The explosive mixture of spirit vapor and air about die 
casks was fired from the flame and communii^ting to the interior of the casks, 
caused explosion. 

Such facts as these have suggested that the buruing fluid vapor slowly 
exhaling from the can diffused Itself through the lower strata of air, gradually 
filling the apartment from below with an explosive mixture which coming in 
contact with incandescent portions of the stove, or on being drawn into it, to<^ 
fire and communicated flame to the can. To Hiis it may be objected that 
the weather was cold, and the time for producing such a quantity of vapor after 
the kindling of the fire had not elapsed. The fire seems to have been burning 
but about fifteen minutes when the explosion occurred. 

Dr. J. B. Nichols of Haverhill, Mass., and Dr. G. T. Jackson have suggested 
that a train of vapor might have led to the stove from the can, have fired, and 
conducted fiame to the can. 

This suggestion is based upon facts like the following : Mr. Collins of 
Haverhill, an acquaintance of Dr. Nichols, witnessed the flame from a lamp 
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flit thxongh a tpace of at least four ^t to a borning fluid can. A similar 
pheDomenon has been frequently observed in the nse of ether. A lighted lamp 
creating a draught toward itself, has taken the exhaling ether from an open 
vessel along the top of t)ie table to the flame, and fired it, and the train has 
condneted the flash to the bottle. An officer cf oar nayj has informed me that 
he once witnessed the leap of flame ftom a burning lamp throagh at least eight 
feet of space, firom a lantern to an nnstopped bottle of ether. 

The difficulties which the positions of the can and store, their relatiTC heights 
and the intervening depth of space offer to the first suggestion, are not so 
formidable in opposition to the second. The narrowness of the apartments at 
Salem, the moderate height of the roof and its conveigeiice to a ridge-pole from 
the cares, would produce, upon suddenly heating the store, a strong current of 
air upward around the store-pipe, and a less rapid, because a broader, descending 
current on the sides of the room, and particularly on the side more distant 
firom the stove. The exhalations from the can, augmented by the heat of the 
descending current of air, would be taken into this stream and carried a little 
downward from the shelf and then toward the store, constituting a slender 
continuous train of explosive mixture, stretching outward from the neck of . 
the can. On nearing the store it woidd join the upward current On lifting 
the kettle from the stove, a laige rolume of air would rush in at the opening 
and this stream of burning fluid rapor with it It would fire and the fiame fly 
back to the can. It is conceirable that the slender train of burning fluid rapor 
would hare preserved this necessary definitencss of outline, as we see in the 
column of white smoke that ascends from an oil lamp or tallow candle just 
blown out, (and along which flame has been known to run sereral inches,) and 
that precisely time enough might have elapsed between the firing of the wood 
and the lifting .of the tea-kettle, to have the current, descending in irregular 
eUipses on all sides of the store, bring the burning fiuid rapor to the point 
required for the explosion. A few moments later, the equilibrium of temperature 
would have been restored throughout the apartment, and the current have 
become too irregular to conduct the stream of burning fiuid rapor with sufficient 
definitencss of margin to the stove, to make explosion possible. The accom- 
panying diagram will serve to illustrate this view.^^ 

*The foUowlng view to that to which I wm flxst led. I am now aatlafled, bower er, that It is 
lew probable fhan the foregoing: 

It'wUl be recollected that the fire was of ahavinga and pine wood, and that the mother 
ohaenred a minute or two before the explosion, that it burned w^, «nd that a portion of the 
stove was r*d hot Upon inquiry, she told me that the pine wood used would snap. It is 
conceivable, then, that when the daughter incUned the tearkettle, aa she did Just before the 
explo^n, that m bit of glowing coal was thrown through the open passage to the neck of the 
can. The increaalnff warmth of the aoartment had driven a little of the mixed vapor and ah* 
through the space between the plug and neck to the air above, increasing somewhat the area of 
the target against which the shaft was aimed; and that this explosive mixture was fired, and 
the flame ran baek into the can. 

It has been sugHested that this mixture cannot be fired from a coaL If this criticism were 
sound, we should never be able to kindle a fire resulting in blaze, from coals. Among the 
products of destraotlva distUlation when wood is sabjected to heat, are caiho-hydrogena 
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a. Caa Id Its place on flie 

•lielf. 

h, Oatcr water paU iilkd 

with water. 



e. Sink. 

d. Kettle lifted by tbe flrl. 

«. CaB after the explpslon. 



The expansioB attendant upon the explosion wonld press outwards in a 

directions the walls of the can. If all conM not yield alike, the least firm 

would obej the impulse. The conical top is not constructed to yield without 

rupture to pressure from within. The rertical sides are alike unable to giro 

increased space without rupture. The plug and neck, offering less resistance, 

wonld be blown off. The bottom, being a plane, could be pressed downward so 

as to form an obtuse cone. As the shelf, howerer, is firm, the depression of the 

centre of the bottom must be attended with the eleyation of the whole body of 

the can, and the sudden downward movement of the bottom would cause the 

can to spring into the air. The shelf was inclined toward the sink, and the 

outer half also inclined a little outward. This inclination would give the upward 

movement of the can a direction from the perpendicular, and if the can were 

seated on the outer half> a direction outward from the shelf and sink. The 

latter supposition is a little more favorable to the view taken, but not essential. 

With a velocity that wonld carry the can to the inclined roof, it is easy to see 

how the nose could have been broken, (the neck and plug having been separated 

by the explosion) and with the momentum acqni^d, how a quantity of the fluid 

would rush out upon the rafter or inside of the roof, and some of it fall. The 

analogooB totheyaporofbamingtlaid, which with atmospheric sir form exploelve mlxtoref* 
The sUght exploiion that accompanies the commencement of a blaze of wood, or a candle, or 
lamp, when heated by a glowing coal, Ulostrates not inaptly the troth of this remark. The 
IhllowinK pamgraph from Sir Humphrey Davy's researches upon exploslona, (p. tS, VoL 6tb. 
8mith,£ide.A Co., London, 1840,) bears upon tuls point : 

"The ratio of combustibility of the different gaseous matters, is likewise, to a certain 
extent, as the masses of heated matter required to inflame them. An iron wire of 1-40 of an 
inch, heated to a cherty-red, will not inflame oleflant gas, but it will Inflame hTdrogen gas : 
and a wire of S-8, heated to the same degree, wiU Inflame oieflant gas; but a wire of l<dUO must 
be heated to whiteness to Inflame hydrogen, thou{^ at alow rea heat it will inflame bi-phos- 
phoretted gas; wire of 1-40, heated even to whiteness, will not inflame mixtures of flre-damp.** 
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can, as the resultant of tlie collision of its irregular form with Ike inclined inner 
surface of the roof, would acquire mora or less of a whirling motion, and 
scattering fluid in its way, would ultimately reach the floor. A jet of it falling 
upon the stove would instantly enshroud it and the girl by its hearth, in flames. 
The heat of the burning fluid about the can. would melt the solder, release 
the bottom, and such parts of the soldered seams as were not protected by the 
fluid. The line of attachment of the conical top to the sides, the opened seam 
of the top itself, the undisturbed ear to which the bail was, on one side secured, 
and the gathering of the molten solder in the same region, all are in keeping 
•with the idea that the can lay partially immerted in, and so far protected by the 
'fluid on the fteor. 

To return to the point of collision of tlie can with the roof. What point on 
'the shelf would a small quantity of fluid reach thrown out against the roof 
and falling perpendicularly ? A place manifestly lower on the inclined shelf 
than that occupied by the can. And although it may not now be susceptible 
of absolute demonstration, by admeasurement, since the exaet position of the 
articles is not known, it is obyions upon an inspection of the prami«es, that the 
point a liquid would reach, falling horn the intersection of a line to the roof, 
drawn from the can's place perpendicularly to the shelf, must have been rery 
near the edge of the paiL Indeed, it is difficult, if not impossible to see how 
just liquid enough to have flred the outside and inside of one of the pails, and 
notibeshelfor surrounding surfaces, could hare come in anj other direction 
> than from above. 

This view leaves no statement of the snniving inmates, or fact of the appear- 
ance^ as presf^nted after the accident, witiioat a legitirnate explanation. 

In concluBion, then, it may he stated in ragard to the Salem case, 

let, That the expfoatan wom earned 6y bringing a mixture of bwming fluid vapor 
^and atmospheric air in contact uM an ineande/uceni hidy. 

2<f, That the evidence does not require us to bdieoe in the spontaneous expiUtmn of 
nngfiuids. 



Note. — In investigating the above cases of explosion, I have been led to 
study the coTiditions of explosion generally, and wiih them the causes ofihe 
numeronn other accidents that have occurred in the use of burning fluids, with a 
view to devi-^ing su'h expedients as dionld ronder Hafe even in the hands of 

•anskilled and careless persons the use of so cleanh , economical and desirable a 
source of artificial illarnination. In these I have h^en rar^cesflfol. I had nearly 
completed mv pla^is when I was called upon by Dr. Nichols, of Haverhill, in 
this State, who had devoted much time to the name Ruhject and had fixed in 
general upon the t^atne expedients to which my experiments and reflections 

' ^ad condui ted me. This gentleman proposed to engage in the manufacture 
of the lampn. 

I have acquiesced in a proposition to give him whatever hints may result fiom 
myinvesti^HMons, and am now preparing an article d>8crihin^ the devices and 
improvements which have suggested themselves to me. This article will soon 
be ready for the press. 
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